Petrogenesis of the Tasmanian granitoids by Cocker, JD
P E T R O G E N E S I S  O F  T H E  T A S M A N I A N  G R A N I T O I D S  
b y  
J o s h u a  D o n a l d  C o c k e r  B . S c .  ( H o n s . )  
S u b m i t t e d  i n  p a r t i a l  f u l f i l m e n t  o f  t h e 
  
r e q u i r e m e n t s  f o r  t h e  d e g r e e  o f 
  
D o c t o r  o f  P h i l o s o p h y . 
  
U n i v e r s i t y  o f  T a s m a n i a 
  
H o b a r t 
  
A p r i l ,  1 9 7 7 .  
E x c e p t  a s  s t a t e d  h e r e i n  t h i s  t h e s i s  c o n t a i n s  n o  m a t e r i a l  w h i c h  h a s  
b e e n  a c c e p t e d  f o r  t h e  a w a r d  o f  a n y  o t h e r  d e g r e e  o r  d i p l o m a  i n  a n y  
u n i v e r s i t y ,  a n d  t h a t ,  t o  t h e  b e s t  o f  t h e  c a n d i d a t e ' s  k n o w l e d g e  a n d  
b e l i e f ,  t h i s  t h e s i s  c o n t a i n s  n o  c o p y  o r  p a r a p h r a s e  o f  m a t e r i a l  
p r e v i o u s l y . p u b l i s h e d  o r  w r i t t e n  b y  a n o t h e r  p e r s o n ,  e x c e p t  w h e n  d u e  
r e f e r e n c e  i s  m a d e  i n  t h e  t e x t  o f  t h i s  t h e s i s .  
J o s h u a  D .  C o c k e r  
i  
A B S T R A C T  
T h i s  s t u d y  o f  T a s m a n  O r o g e n i c  Z o n e  g r a n i t o i d  r o c k s  i n  T a s m a n i a  i s  
m a i n l y  c o n c e r n e d  w i t h  t h e  p e t r o g e n e s i s  o f  a  s u i t e  o f  g a r n e t - a n d  
c o r d i e r i t e - b e a r i n g ,  a l u m i n o u s  g r a n i t e s .  T h e s e  g r a n i t e s  a n d  t h e  a s s o c - ~ 
.  - _ . - ­
i a t e d  h o r n b l e n d e - b i o t i t e  g r a n o d i o r i t e s  a r e  c o n t a c t - a u r e o l e  p l u t o n s  
o f  D e v o n i a n  a g e ,  e m p l a c e d  i n  p a r a t e c t o n i c a l l y  d e f o r m e d  P a l a e o z o i c  
r o c k s .  
T h e  g a r n e t - a n d  c o r d i e r i t e - b e a r i n g  g r a n i t e s  a r e  h i g h l y  aluminous,~ 

















a r e  s p e c i f i c  t o  e a c h  p l u t o n .  E u h e d r a l  t o  s u b h e d r a l  g a r n e t s  i n  t h e 
  
a l u m i n o u s  gr~ites a r e  a l m a n d i n e - a n d  p y r o p e - r i c h ,  wit~ g r o s s u l a r  
a n d  s p e s s a r t i n e c o m p o n e n t s  t o t a l l i n g  l e s s  t h a n  5  m o l e  p e r c e n t .  T h e  
,  p r i m a r y  b i o t i t e ,  w h i c h  i s  c o m p o s i t i o n a l l y  d i s t i n c t  f r o m  s u b s o l i d u s  
b i o t i t e  r e p l a
7
i n g g a r n e t  a n d  c o r d i e r i t e ,  i s  F e - a n d  A I - r i c h  ( o c t a ­
, h e d r a l  A l  c o n t e n t s  0 . 8  - 1 . 1 " .  C o r d i e r i t e  h a s  M g /  ( M g + F e )  r a t i o s  
: r a n g i n g  f r o m  0 . 1 8  t o  0 . 6 4 .  C o r e  c o m p o s i t i o n s  o f  p l a g i o c l a s e  i n  t h e  
a l u m i n o u s  g r a n i t e s  a r e  i n  t h e  r a n g e  A n 3 S - A n S O .  
T h e  s t a b i l i t y  f i e l d s  o f  t h e  m a f i c  p h a s e s  d e f i n e  t h e , e a r l y  c r y ­
s t a l l i z a t i o n  ' h i s t o r y  o f  t h e  g a r n e t - a n d  c o r d i e r i t e - b e a r i n g  g r a n i t e s .  
A t  p r e s s u r e s  l e s s  , t h a n  ' V I O  k b . ,  t h e  a s s e m b l a g e s  g a r n e t - b i o t i t e ,  
g a r n e t - c o r d i e r i t e - b i o t i t e  a n d  c o r d i e r i t e - b i o t i t e  r e p r e s e n t  p r o g r e s ­
s i v e l y  l o w e r  e q u i l i b r i u m  p r e s s u r e s  f o r  n e a r - l i q u i d u s  p h a s e  a s s e m ­
b l a g e s  a t  t e m p e r a t u r e s  i n  t h e  r a n g e  8 0 0  - 9 0 0 ° C  ( G r e e n ,  1 9 7 6 ) .  
C o o l i n g ,  p r o b a b l y  d u r i n g  a s c e n t ,  i s  r e c o r d e d  b y  z o n e d  g a r n e t s .  
T h e  l a c k  o f  p r i m a r y  m u s c o v i t e  s u g g e s t s  t h a t  m o s t  o f  t h e  g r a n i t e  
p l u t o n s  c o m p l e t e d  c r y s t a l l i z a t i o n  h i g h  i n  t h e  c r u s t ,  a t  p r e s s u r e s  
i i  
l e s s  t h a n  2 - 3  k b .  
s t r o n t i u m  i s o t o p i c  a n a l y s e s  o f  t h e  g r a n i t o i d  p l u t o n s  i n  e a s t e r n  
,  ' 1  8 7 /  8 6  t '
T a s m a n i a  y i e l d  a g e s  f r o m  4 0 0  t o  3 7 0  m . y .  
I n 1 t l a  S r  S r  r a  1 0 S  
f o r  t h e  g r a n i t e s  r a n g e  f r o m  0 . 7 0 5  t o  0 . 7 1 4 ,  w h e r e a s  0 . 7 0 5  t o  0 . 7 0 8  
i s  t h e  r a n g e  o f  i n i t i a l  r a t i o s  f o r  t h e  g r a n o d i o r i t e s .  A  f e w  o x y g e n  
i s o t o p i c  r e s u l t s  f o r  p e r v a s i v e l y  a l t e r e d  b i o t i t e  grani~es a r e  c o n s i s ­
t e n t  w i t h  a  m a g m a t i c  s o u r c e  f o r  t h e  h y d r o t h e r m a l  f l u i d s  t h a t  c a u s e d  
t h e i r  a l t e r a t i o n •  
.  F i e l d ,  m i n e r a l o g i c a l  a n d  c o m p o s i t i o n a l  d a t a  a l l  e m p h a s i s e  t h e  
i n d i v i d u a l i t y  o f  e a c h  p l u t o n .  F i e l d  a n d  s t r o n t i u m  i s o t o p i c  d a t a  
s u g g e s t  t h a t  · t h e i r  c o m p o s i t i o n s  a r e  l i t t l e  m o d i f i e d  b y  a s s i m i l a t i o n  ~ 
a n d  t h e r e  i s  l i t t l e  e v i d e n c e .  f o r  a  g e n e t i c  r e l a t i o n s h i p  b e t w e e n  
p l u t o n s .  T h e  T a s m a n i a n  g r a n i t o i d  p l u t o n s  a r e  c o n s i d e r e d  t p  h a v e  
c r y s t a l l i z e d  f r o m  s e p a r a t e  m a g m a s  e a c h  d e r i v e d  b y  p a r t i a l  m e l t i n g  o f  
d i f f e r e n t  sou~ce r o c k s .  A  p e l i t i c  c r u s t a l  s o u r c e  f o r · t h e  a l u m i n o u s  
8 7 8 6
g r a n i t e s  i s  s u p p o r t e d  b y  h i g h  i n i t i a l  s r  / s r i s o t o p i c  r a t i o s ,  b y  
h i g h l y  s i l i c e o u s  a n d  a l u m i n o u s  c o m p o s i t i o n s  a n d  b y  t h e  s t a b i l i t y  
f i e l d s  o f  m a f i c  p h a s e s .  A  m a f i c  i g n e o u s ,  c r u s t a l  s o u r c e  f o r  t h e  
d
' "  d b  l '  1  1 . . , 1  8 7 /  8 6
g r a n o  1 0 r 1 t e s  l S  s u p p o r t e  y  r e  a t 1 v e  y  o w  1 n l t 1 a  S r  S r  
i s o t o p i c  r a t i o s ,  b y  m a j o r  o x i d e  c o m p o s i t i o n s  w h i c h  a r e .  r i c h e r  i n  
N a 0  a n d  C a O  t h a n  t h e  a l u m i n o u s  g r a n i t e s ,  a n d  b y  t h e  o c c u r r e n c e  o f
2 

d i s t i n c t i v e  h o r n b l e n d e - b i o t i t e  d i o r i t e  i n c l u s i o n s ,  w h i c h  a r e 
  
.  i n t e r p r e t e d  a s ·  r e l i c t  b l o c k s  o f  s o u r c e  r o c k .  
i i i  
A C K N O W L E D G E M E N T S 
  
T h e  a u t h o r  g r a t e f u l l y  a c k n o w l e d g e s  t h e  g u i d a n c e  o f  h i s  s u p e r v i s o r ,  D r .  
R .  V a r n e ,  t h r o u g h  a l l  a s p e c t s  o f  t h i s  w o r k ,  a n d  e s p e c i a l l y  f o r  c r i t i c i s m s  
a n d  s u g g e s t i o n s  f o r  i m p r o v e m e n t  o f  p r e l i m i n a r y  d r a f t s  o f  t h i s  t h e s i s .  M a n y  
v a l u a b l e  d i s c u s s i o n s  w e r e  h a d  w i t h  D r s .  M .  S o l o m o n  a n d  J .  v a n  M o o r t  a n d  
M e s s r s .  M .  B a n k s  a n d  R .  F o r d  o f  t h e  U n i v e r s i t y  o f  T a s m a n i a .  
M o s t  o f  t h e  l a b o r a t o r y  w o r k  w a s  c a r r i e d  o u t  a t  t h e  R e s e a r c h  S c h o o l  o f  
E a r t h  S c i e n c e s ,  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y .  D r .  W .  C o m p s t o n  k i n d l y  
p r o v i d e d  r e s e a r c h  f a c i l i t i e s  f o r  t h e  R b - S r  i s o t o p e  w o r k ,  a n d  a d v i s e d  t h e  
a u t h o r  d u r i n g  t h e  p r o j e c t .  M r .  N .  W a r e  a n d  D r .  S .  R e e d  a r e  t h a n k e d  f o r  
t r a i n i n g  i n  t h e  u s e  o f  e l e c t r o n  m i c r o p r o b e  f a c i l i t i e s ,  w h i l e  M r .  P .  B e a s l e y  
a s s i s t e d  w i t h  x - r a y  f l u o r e s c e n t  a n a l y t i c a l  w o r k .  F u r t h e r  t e c h n i c a l  a i d  
d u r i n g  a n a l y t i c a l  w o r k  w a s  p r o v i d e d  b y  M r .  E .  K i s s  a n d  D r s .  P .  A r r i e n s  a n d  
J .  F o s t e r .  
T h e  a u t h o r  w o u l d  l i k e  t o  t h a n k  D r .  P .  B l a t t n e r  o f  t h e  D e p a r t m e n t  o f  
S c i e n t i f i c  a n d  I n d u s t r i a l  R e s e a r c h ,  N e w  Z e a l a n d ,  f o r  c a r r y i n g  o u t  t h e  0  
i s o t o p i c  a n a l y s i s  o f  t h e  T a s m a n i a n  g r a n i t o i d s ,  a n d  f o r  f r u i t f u l  d i s c u s s i o n s  
c o n c e r n i n g  t h e  0  i s o t o p e  s t u d y .  
F o r  d i s c u s s i o n s  o f  v a r i o u s  a s p e c t s  o f  t h i s  t h e s i s ,  t h e  a u t h o r  i s  i n ­
d e b t e d  t o  D r s .  D . H .  G r e e n ,  D .  G r o v e s ,  K .  M u e h l e n b a c h s ,  V .  W a l l  a n d  A . J . R .  
W h i t e .  D r s .  T . H .  G r e e n ,  R .  L a m b e r t  a n d  C .  S c a r f e  k i n d l y  r e v i e w e d  p r e l i m i ­
n a r y  v e r s i o n s  o f  t h i s  t h e s i s .  
M r .  D .  J e n n i n g s  o f  t h e  T a s m a n i a n  M i n e s  D e p a r t m e n t  p r o v i d e d  i n v a l u a b l e  
a s s i s t a n c e  i n  t h e  f i e l d  a n d  c o n t r i b u t e d  t o  m a n y  o f  t h e  f i e l d - o r i e n t e d  i d e a s  
i n  t h i s  w o r k .  T h e  a u t h o r  h a s  b e n e f i t t e d  f r o m  t h e  e n c o u r a g e m e n t  a n d  d i s c u s ­
s i o n s  w i t h  f e l l o w  s t u d e n t s .  P a r t i c u l a r  t h a n k s  a r e  o f f e r e d  t o  D r s .  J .  
G r i f f i t h s ,  J .  R o d d i c k ,  M .  R u b e n a c h ,  N .  W h i t e ,  D .  W h i t f o r d ,  a n d  M e s s r s .  C .  
B o u l t e r ,  C .  E a s t o e ,  J .  W a l s h e  a n d  P .  W i l l i a m s .  
i v  
T h e  b a s i s  o f  t h e  f i e l d  m a p p i n g  i n  t h e  F u r n e a u x  G r o u p  w a s  c a r r i e d  o u t  
w h i l e  t h e  a u t h o r  w a s  e m p l o y e d  b y  B l u e  M e t a l  I n d u s t r y  M i n i n g  P t y .  L t d .  M r .  
Z .  K o c i u r n b u s  o f  B . M . I .  M i n i n g  P t y .  L t d .  i s  t h a n k e d  f o r  h i s  w i l l i n g n e s s  t o  
a l l o w  t h e  a u t h o r  t o  c o n s i d e r  b o t h  a c a d e m i c  a n d  e x p l o r a t i o n  a s p e c t s  o f  t h e  
g e o l o g y .  T h e  a u t h o r  a n d  h i s  w i f e  h a v e  s p e n t  a  n u m b e r  o f  m o n t h s  i n  t h e  
F u r n e a u x  G r o u p ,  a n d  t h a n k s  a r e  e x t e n d e d  f o r  h o s p i t a l i t y  t o  M e s s r s .  G .  a n d  
J . 	  Y o u l ,  A .  S t a c k h o u s e  a n d  K .  A n d e r s o n .  
T h e  a u t h o r  i s  g r a t e f u l  t o  D r .  D .  R a t o w s k y ,  M r s .  B .  C a r n e r o n ,  a n d  M e s s r s .  
J .  K n i g h t  a n d  R .  R i c h a r d s o n  f o r  a s s i s t a n c e  i n  t h e  s t a t i s t i c a l  a n a l y s i s  o f  
d a t a  p r e s e n t e d  i n  t h i s  t h e s i s ,  a n d  t o  M r .  W .  D o r a n  f o r  p r e p a r a t i o n  o f  t h i n ­
s e c t i o n s .  M r s .  R .  R i c h a r d s o n ,  M i s s .  v .  S t e p h a n s s o n ,  M r s .  M .  M a r t i n ,  M r .  
T .  B e l l i s  a n d  m y  w i f e  h a v e  d r a f t e d  a n d  t y p e d  v a r i o u s  s e c t i o n s  o f  t h e  m a n u ­
s c r i p t .  P a r t i c u l a r  t h a n k s  a r e  o f f e r e d  t o  M r s .  J .  P o n g r a t z  f o r  c o l l a t i o n  
o f  t h e  t h e s i s .  
M y  w i f e  W e n d y  h a s  c o n t r i b u t e d  i n  n o  s m a l l  w a y  t o  t h e  c o m p l e t i o n  o f  
t h i s  t h e s i s ,  h a v i n g  a b l y  a s s i s t e d  i n  f i e l d  w o r k ,  p r e p a r a t i o n  o f  s a m p l e s  
f o r  a n a l y s i s ,  d r a f t i n g  o f  f i g u r e s  a n d  t y p i n g  p r e l i m i n a r y  v e r s i o n s .  
F i n a n c i a l  a s s i s t a n c e  w a s  p r o v i d e d  b y  a n  A u s t r a l i a n  C o m m o n w e a l t h  P o s t ­
G r a d u a t e  S c h o l a r s h i p  a n d  t h e  H . M .  B a r n f o r d  T r a v e l  S c h o l a r s h i p  C o m m i t t e e .  
v 
VOLUME 1 




List of Figures ix 
List of Tables xi 
List of Photographic Plates xii 
CHAPTER 1. 
PART I. INTRODUCTION 
INTRODUCTION 
1.1 Tasman Orogenic Zone 
1.2 Previous ~lork on Tasmanian Granitoids 
1.3 Theories of Granitoid Rock Genesis 
1.4 Aims of this Investigation 
1.5 classification and Terminology used in 
this Thesis 
1.6 Locations and Samples 
PART II. GEOLOGY, PETROGRAPHY AND CHEMICAL COMPOSITION 





2.1 Three Groups of Granitoids 
2.2 Emplacement of the Tasmanian Granitoids 
GEOLOGY AND PETROGRAPHY OF THE GARNET-
CORDIERITE-BIOTITE GRANITOIDS 
3.1 Introduction 
3.2 Field Characteristics 
3.2.1 Contact Metamcrphism 
3.2.2 Textural Variations 
3.2.3 Magmatic Flow and segregation 
3.2.4 Mafic Inclusions 









3.3.7 Secondary Phases 
3.4 Ma-rich Garnets in Aplites and Pegmatites 
3.5 Summary 
GEOLOGY AND PETROGRAPHY OF THE BIOTITE GRANITOIDS 
4.1 Introduction 
4.2 Field Characteristics and Petrography of 







































4.3 Field Characteristics and Petrography of 
the Altered Biotite Granitoids 4.3 
4.3.1 Introduction 4.3 
4.3.2 Field Characteristics 4.4 
4.3.3 Petrography 4.5 
GEOLOGY AND PETROGRAPHY OF THE HORNBLENDE-




5.2 Field Characteristics and Petrography 
COMPOSITIONS OF MINERALS IN THE GARNET-

















Inter-pluton variation in 
Compositions 














CHEMICAL COMPOSITION OF THE TASMANIAN GRANITOIDS 
AND CRYSTALLIZATION CONDITIONS OF THE ALUMINOUS 
GRANITES 7.1 
7.1 7.1 Introduction 
7.2 Composition of the Garnet-Cordierite-
Biotite Granites 
7.3 Comparison of Tasmanian Granitoid 
7.1 
Composi tions 7.2 
7.3.1 AFM Diagram 7.2 
7.3.2 Na20-K20-CaO (Rb-srl 7.7 
7.3.3 MgO-Si02 7.9 
7.3.4 MgD-Ti02 7.9 
7.3.5 An-Ab-Or 7.9 
7.3.6 Alumina Saturation 7.12 
'7. 3. 7 Summary 7 .12 
'7.4 Controls Determining the Mafic Phase 
Assemblages of the Granites 7.15 
7.4.1 Introduction 7.15 
7.4.2 Compositional Controls 7.15 
7.4.3 Crystallization Conditions 7.16 
7.4.3.1 Introduction 7.16 
7.4.3.2 Crystallization Studies 7.16 
7.4.3.3 Melting Studies 7.20 
7.4.3.4 Fe-Mg Partitioning Between 
the Mafic Phases 7.25 
7.4.3.5 Summary 7.33 
PART III. ISOTOPIC CHARACTERISTICS OF THE 
TASMANIAN GRANITOIDS 
INTRODUCTION 
8.1 Relative Age of the Tasmanian Granitoids 




CHAPTER 9. Rb-Sr ISOTOPE CHARACTERISTICS OF THE EASTERN 
TASMANIAN GRANITOIDS 
9.1 Introduction 
9.2 Biotite Ages 
9.3 Sr Isochron Studies 
9.3.1 Introduction 
9.3.2 Hornblende-Biotite Plutons 
9.3.2.1 George River Granodiorite 
9.3.2.2 Scamander Tier Granodiorite 
9.3.2.3 Pyengana Pluton 
9.3.2.4 Coles Bay Granodiorite 
9.3.3 Garnet-Biotite Plutons 
9.3.3.1 Ansons Bay Pluton 
9.3.3.2 Boobyalla Pluton 
9.3.4 Biotite Plutons 
9.3.4.1 Poimena Pluton 
9.3.4.2 Mt. Pearson Pluton 
9.3.5 Altered Biotite Pluton>; -
9.3.5.1 Introduction 
9.3.-5.2 Mt. Paris Pluton 
9.3.5.3 Anchor Mass 
9.3.5.4 Coles Bay Felsic Rocks 
9. 4 Sununary 
CHAPTER 10. Rb-Sr ISOTOPE CHARACTERISTICS OF THE MATHINNA 
BEDS 
10.1 Introduction 
10.2 Rb-Sr Resul ts ._ 
10.3 Interpretation of the Mathinna Beds Isochron 
10.4 Chronological Summary of the Mid-Palaeozoic 
in Tasmania 
CHAPTER 11. 0 ISOTOPE CHARACTERISTICS OF THE TASMANIAN 
GRANITOIDS 
11.1 Introduction 
11.2 0 Isotopic Results 
11.3 Discussion 
11. 4 Summary 
PART IV. PETROGENESIS OF THE TASMANIAN GRANITOIDS 
CHAPTER 12. PETROGENESIS OF THE TASMANIAN GRANITOIDS 
12.1 Introduction 
12.2 Field Relations 
12.2.1 Introduction 
12.2.2 Crystal-liquid Fractionation 
12.2.3 Contamination 
12.2.4 Alteration 
12.3 Compositional Features of the Tasmanian 
Granitoids and Comparison with other 
Granitoid Terrains 
12.3.1 Major Element Composition 
12.3.2 Isotopic Composition 
12.4 Mineralogy of the Tasmanian Granitoids and 
Comparison with other Granitoid Terrains 
12.4.1 Introduction 


























































12.4.2.1 Low Ca, low Mn, A1mandine-
Pyrope Garnet and/or 
Cordierite 
12.4.2.2 Spessartine-rich Garnets 
12.4.2.3 Grossular-rich Garnets 
12.4.3 Aluminous Granites 
12.4.3.1 Super solidus Crystallization 
12.4.3.2 Subso1idus Crystallization 
12.4.4 Hornblende-Biotite Granodiorites 
12 .5 Source Rocks 
12.6 Partial Melting and Fractional 
Crystallization 
12.7 Regional Relations 
12.8 Summary of the Petrogenesis of the Tasmanian 
Granitoids 







Rb-Sr Isotopic Analysis 
Regional Geology of the Southern Furneaux Group 
Rakeahua Granite, Stewart Island, New zealand 
Mineralization of the Tasmanian Granitoids 

















List of Figures 
Page 
1.1 Tasman Orogenic Zone 1. 2 
1.2 Devonian granitoids, Tasmania 1.4 
2.1 Devonian granitoids, N.E. Tasmania 2.2 
2.2 Regional bedrock geology, Blue Tier Batholith 2.3 
3.1 Boobyalla Pluton 3.3 
3.2 Ansons Bay Pluton 3.5 
3.3 Bicheno Granitoid Rocks 3.7 
3.4 Mineral paragenesis of the garnet-cordierite-biotite 
granites 3.21 
6.1 Garnet compositions in terms of Spessartine + 
Almandine + Pyrope 6.2 
6.2 Garnet compositions in terms of Almandine-Spessartine 
+ Pyrope ~ Grossular 6.4 
6.3 Garnet zoning, 43252 6.6 
6.4 Garnet zoning, 43252 6.7 
6.5 Garnet zoning, 43241 6.8 
6.6 Garnet zoning, 43241 6.9 
6.7 Comparison of garnet compositions in calc-alkaline 
igneous rocks 6.10 
6.8.A Biotite compositions in terms of octahedrally 
co-ordinated ions 6.12 
6.8.B Biotite compositions in terms of MgO-A1203-FeO 6.12 
6.9.A Dendrogram based on garnet and biotite compositions 
which were clustered using group average sorting 6.16 
6.9.B Dendrogram based on garnet and biotite compositions 
which were clustered using minimum variance sorting 6.16 
6.10.A Comparison of Ti content in primary and secondary 
biotite 6.19 
6.10.B Comparison of tetrahedral Al in primary and 
secondary biotite 6.19 
6.11 Comparison of octahedral Al in primary and secondary 
biotite 6.20 
6.l2.A Comparison of octahedral Mg in primary and secondary 
biotite 6.21 
6.12.B Comparison of octahedral Fe in primary and secondary 
biotite 6.21 
6.13. A Garnet zoning adjacent to secondary biotite on 
euhedral margin, 43242 6.22 
6.l3.B Garnet zoning adjacent to secondary biotite in crack, 
43103 6.22 
6.14.A Garnet zoning adjacent to secondary biotite in crack, 
43103 6.23 
6.14.B Garnet zoning adjacent to secondary biotite in crack , 
43242 6.23 
6.lS.A Garnet zoning adjacent to primary biotite on anhedral 
margin, 43126 6.24 
6.l5.B Garnet zoning adjacent to primary biotite on anhedral 
margin! 43256 6.24 
6.16.A Garnet zoning adjacent to quartz on euhedral margin I 
43242 6.25 
6.16.B Garnet zoning adjacent to quartz on anhedral margin, 
43199 6.25 
6.17.A Garnet zoning adjacent to secondary biotite in crack; 
43199 6.26 
6.l7.B Garnet zoning adjacent to quartz in same crack as 
6.l7.A, 43199 6.26 



































Biotite zoning adjacent to anhedral garnet, 43241 
Cordie rite zoning adjacent to amorphous replacement, 
43178 
COrdierite zoning adjacent to amorphous replacement, 
43178 
Cordierite zoning adjacent to secondary white-mica, 
43178 
Cordierite zoning adjacent to albite grain, 43178 
Cordierite zoning adjacent to secondary biotite, 
43178 
MgQ-FeO variation diagram for garnet, cordierite, 
biotite and whole rocks 
AFM diagram for Tasmanian granitoids 
MgO-FeO variation among Tasmanian granitoids 
Na20-K20-CaO variation among Tasmanian granitoids 
MgO-Si02 Harker diagram for Tasmanian granitoids 
MgO-Ti02 Harker diagram for Tasmanian granitoids 
An-Ab-Or diagram for Tasmanian granitoids 
A1203/(K20+Na20+CaO) histogram for Tasmanian 
granitoids 
P-T conditions for aluminous granitoids 
Roozeboom diagram for Fe/Fe+Mg in garnet and biotite 
Ro.ozeboom diagram for Fe/Fe+Mg in garnet and bioti te 
George River Granodiorite isochron 
Scamander Tier Granodiorite isochron 
Pyengana isochron 
COles Bay Granitoid Rocks 
Coles Bay Granodiorite isochron 
Ansons Bay Pluton isochron 
BoObyalla Pluton isochron 
Poimena Pluton isochron 
Mt. Pearson Pluton isochron 
Mt. Paris Pluton isochron 
Anchor Mass isochron 
Coles Bay Granite isochron 
Mathinna Beds isochron 
Chronological summary of the mid-Palaeozoic in 
Tasmania 
Equilibrium models for 0 isotope rock-water reaction 
Strontium evolution diagram 

































































List of Tables 
Devonian granitoids, Tasmania 
Characteristics of Tasmanian granitoids 
Garnet-cordierite-biotite granite plutons 
Ti02 in garnets 
'T test' analysis for garnet-biotite plutons 
KD~~/~~+M for garnet-cordierite-biotite granites 
Previous ~sotopic ages for Devonian granitoids 
Plutons analysed in Sr isotopic study 
Biotite ages, Eastern Tasmania 
George River Granodiorite Rb-Sr data 
Scamander Tier Granodiorite Rb-Sr data 
Regression analyses of hornblende-bearing 
granodiorites 
Pyengana Pluton Rb-Sr data 
Coles Bay Granodiorite Rb-Sr data 
Ansons Bay Pluton Rb-Sr data 
Boobyalla Pluton Rb-Sr data 
Regression analyses of garnet-bearing granites 
Poimena Pluton Rb-Sr data 
Mt. Pearson Pluton Rb-Sr data 
Regression analyses of biotite-bearing granites 
Mt. Paris Pluton Rb-Sr data 
Whole rock ages, altered plutons 
Regression analyses of altered biotite granites 
Ancho~ Mass Rb-Sr data 
Coles Bay Granite Rb-Sr data 
Estimates for biotite age, isochron age and initial 
ratio for eastern Tasmanian granitoids 
Mathinna Beds Rb-Sr data 
Regression analyses of Mathinna Beds 
Oxygen isotope results, Tasmanian granitoids 
----_ ... --_ ... -------
































List of Photographic Plates 
1. Migmatite, South Head, Clarke Island 
2.. "Spotted" cordierite microgranite, Musselroe 
Point 
3. Garnet and cordierite phenocrysts, Eicheno 
Granite 
4. Garnet-biotite layers, Georges Rocks, Ansons Bay 
Granite 
5. Garnet-biotite layers, Kent Bay, Mt. Kerford 
Granite 
6. Gernet-biotite segregation, Bicheno Granite 
7. Cordierite, biotite layers, Bicheno Granite 











9. Biotite layers with parallel K-feldspar megacrysts, 
Clarke Island, Modder River Granite 
10. Garnet dodecahedron with inclusion zones, 43252 
11. Euhedral garnet with inclusion zones, 43252 
12. Apatite zone in garnet, 43252 
13. zircon with radiation haloe in garnet, 43182 
14. Apatite and zircon enclosed in garnet and biotite, 
43252 
15. Sillimanite (?) exsolved from garnet, 43284 
16. Quartz inclusions in garnet, 43285 
17. Garnet included in plagioclase, 43279 
18. Garnet included in biotite, 43126 
19. Quartz replacing garnet, 43199 
20. Myrmekite adjacent to garnet, 43241 
21. Myrmekite adjacent to garnet, 43133 
22. Biotite replacing garnet, 43151 
23. Andalusite-albite intergrowth after garnet and 
biotite, 43106 
24. Twinned cordierite, 43178 
25. Pseudomorphed cordierite, 43161 
26. Pseudomorphed cordierite, 43888 
27. Pseudomorphed cordierite, 43122 
28. Andalusite after pseudomorphed cordierite, 43161 
29. Pseudomorphed cordierite, 43871 
30. Biotite booklet adjacent to garnet, 43241 
31. Quartz-biotite symplectite adjacent to garnet, 
43216 
32. Mathinna Beds microinclusion, 43166 
33. Mathinna Beds inclusion, 43116 
34. Biotite-white-mica intergrowth, 43871 
35. Chlorite and rutile after biotite, 43161 
36. White-mica and quartz after groundmass phases, 
43169 
37. Andalusite phenocryst, 43223 
38. Andalusite replacing porphyry groundmass, 43180 
39. Tourmaline replacing K-feldspar, 43181 
40. Biotite layers with parallel K-feldspar mega-
crysts, Long Island, Corner Granite 
41. Zoned plagioclase, 40531 
42. Clouded K-feldspar adjacent to perthite, 40528 
43. Recrystallized biotite, 40558 
44. Biotite layering, Rooks River Granite 
45. Medium-grained, altered biotite granite, 






































46. Miarolitic cavity, 43841 
47. Miarolitic cavity with axianite, 4380.0. 
48. Biotite after K-feldspar, 40.514 
49. Biotite after topaz, 40.553 
50. White-mica and quartz after K-feldspar, 43807 
51. Albite exsolved from K-feldspar, 40530 
52. Albite exsolved from K-feldspar, 40536 
53. Quartz vein in K-feldspar, 40'584 
54. Quartz replacing (?) K-feldspar, 40512 
55. Topaz replacing plagioclase, 40553 
56. Partially ruptured dioritic inclusion, Coles 
Bay Granodiorite 
57. Inclusion swarm with adjacent biotite layers, 
Cape Sir John Granodiorite 
58. Displaced inclusion, Coles Bay Granodiorite 
59. Displaced mafic layers, Unicorn Point 
Granodiorite 
60.. Cordierite migmatite" Bridport Granodiorite 
61. Inclusion swarm and biotite layers, Badger 
'Island Granodiorite 
62. Zoned, embayed orthite enclosed in plagioclase, 
4390.1 
63. Deforme,d and recrystallized biotite, 430.97 
xiii 
Following Page 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.7 
4.7 
4.7 
4.7 
5.2 
5.2 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
